INTRODUCTION
Sugarcane is a C 4 plant and is photo synthetically one of the most efficient converters of solar energy in to dry matter. Yield is a complex character which cannot be improved to a greater extent on its own. Because, it is influenced by a set of other characters known as yield components which are related among themselves and with yield either favorably or unfavorably. In general, in most crops, the associations among yield components are reported to be undesirable thereby hindering the rapid progress that could be made. Correlation studies provide an opportunity to study the magnitude and direction of association of yield with its components and also among various components.
To accumulate optimum combination of yield contributing characters in a single genotype, it is essential to know the implication of the interrelationship of various characters along with standard partial correlation or regression (path coefficient). Considering these points, the present study was conducted to understand interrelationship among economic traits in sugarcane.
MATERIALS AND METHODS
The experimental material consisted of 8 sugarcane families (crosses) made at SBI Coimbatore in 2011 and their respective 14 progenies (total 112 genotypes) developed through clonal selection at MSRS, NAU, Navsari. The details of families and their respective progenies are given in (Table-1 ). 189, 190, 192, 193, 195, 196, 198, 199, 205, 206 Experiment was conducted in compact family block design (CFBD) with two replications. The gross plot size for each genotype was consisted of 4 rows each of six meter length with row to row spacing of 90 cm and the net plot was consisted of middle 2 rows each of 5 meter length with row to row spacing of 90 cm (Excluding 0.5 m ring line at both ends of the plot). The two budded setts of sugarcane were planted in rows keeping 12 buds per meter row length. Correlation coefficient was worked out for all possible combination of characters as per the procedure outlined by Panse and Sukhatme 20 . Path analysis was carried out following the method suggested by Dewey and Lu 6 .
RESULTS AND DISCUSSION Correlation coef f icient -
Prior to breeding crops for higher yield, it is imperative to obtain the information regarding the inter-relationship of different characters with yield and among themselves since it facilitate quicker assessment of high yielding genotypes. The real association could be known only through genotypic correlation which eliminates the environmental influence. The results of present study which revealed comparatively higher degree of genotypic correlation coefficient than phenotypic counterpart indicated that though there was a high degree of association between two characters at genotypic level, their phenotypic association was lessened due to influence of environment. In few cases, however the phenotypic correlations were slightly higher than their genotypic counterparts which implied that the non-genetic causes inflated the value of genotypic correlation because of the influence of the environmental factors. Similar findings were reported by Roodagi et al 28 In present investigation cane yield had positive correlation with all quality components except sucrose per cent juice and juice purity per cent. It indicated that these attributes were also mainly influencing the cane yield. Germination per cent at 45 DAP had positive and highly significant genotypic correlations with tillers at 120 days, stalk weight, juice brix, cane yield, CCS t/ha and stalk height. Kumar et al 13 ., recorded correlation of germination percentage with number of tillers per plot, NMC per plot, stalk girth and cane yield. Tillers at 120 days and shoots at 240 days had highly significant and positive correlation with each other and they were also positively correlated with cane yield, In results it was observed that NMC at harvest was an important attribute for yield because it was significantly and positively correlated with cane yield.The important yield contributing trait NMC at harvest had highly significant and positive correlation with CCS t/ha, fiber per cent cane, stalk height, shoots at 240 days, juice purity, cane yield and internode per stalk. All quantitative characters were significantly and positively correlated with one another and with qualitative traits except with fiber per cent cane and juice purity per cent which was significantly and negatively correlated with most of the traits. Thus, improvement in one character would improve the other character. Milligan et al 16 .,
Patel et al 22 ., Chaudhry and Singh, Das et al 4 .,
, Patel et al 21 ., also obtained strong association of quantitative characters, which were in conformity with these results. Also similar results were reported by Rahman et al 27 ., Ahmed et al 1 . and Khan et al 9 .
From the results of this investigation it may be concluded that for improving cane yield breeder should give weightage on characters like NMC at harvest, shoots at 240 DAP, tillers at 120 DAP, internodes per stalk, stalk weight, fiber per cent cane and CCS t/ha which were high significantly and positively correlated with cane yield. While, for quality improvement trait sugar yield (t/ha) which had significant association with quality parameters.
Path coefficient analysis
Yield is a complex character and is the multiplicative end product of several component traits. Some of them may be grouped as main components which directly contribute towards yield, whereas, others may not contribute directly to the yield but indirectly may influence the yield by changing the behavior and growth of different components, therefore, it would be better to know how the yield is directly and indirectly influenced by other characters.
The simple correlation, being calculated on an average basis, may not give a clear picture of the cause effect system operating on the material selected for study. However, when numbers of variables are increased then the situation becomes complex then computation of path analysis that facilitates the partitioning of genotypic correlation coefficient into direct and indirect effect of various characters becomes necessary. In order to achieve a clear picture of inter-relationship of various component characters with yield, direct and indirect effects were calculated using path coefficient analysis at genotypic level.
From the present study it was observed that stalk weight has the highest positive direct effect on cane yield followed by shoot at 240 days, NMC at harvest, CCS per cent, germination per cent at 45 34 ., revealed that NMC/clump, cane height, shoots at 240 days, single cane weight and stalk diameter reflected highly positive direct effect on cane yield at genotypic level.
In the present investigation CCS t/ha had the highest negative direct effect on cane yield followed by fiber per cent cane, juice bix per cent, tillers at 120 DAP, sucrose per cent juice and juice purity per cent. This type of result was also obtained by Kang et al 8 .,
who reported that sucrose per cent juice had a small negative effect on cane yield. Pal et al 19 ., noted that total stalk height and juice brix was not important trait for direct selection to obtained higher cane yield. Niraj and Singh 18 observed that fiber per cent cane, brix per cent had negative direct effect on cane yield.
Stalk weight had the highest positive direct effect but it had positive highly significant correlation with cane yield, while highest positive indirect effect on cane yield by stalk weight via CCS per cent followed by tillers at 120 days, sucrose per cent juice and germination per cent at 45 days. As well as sugar yield t/ha also having high negative direct effect on cane yield and it had positive and highly significant strong association with cane yield. Thus, it is the most important and reliable character and can be utilized in direct selection for improving cane yield. Das et al 4 ., also reported the highest negative direct effect and highest genotypic correlation of CCS (t/ha) with cane yield (t/ha). Patel et al 21 .,
reported that the highest positive direct effect and highest genotypic correlation of CCS t/ha with cane yield. Gana et al 7 ., reported highest direct and indirect effect on sugar yield. Sayed et al 31 ., found highest direct and indirect effect on sugar yield followed by stalk weight. Germination per cent at 45 DAP, tillers at 120 days, shoots at 240 days, internodes per stalk, stalk weight, NMC at harvest, fiber per cent cane, CCS per cent at harvest and CCS t/ha had highly significant positive genotypic correlation with cane yield, so they are also important characters for selection criteria. Reddy ., suggested single cane weight and numbers of internodes as reliable characters for selection.
Sugar yield had high negative direct effect and highly significant correlation with cane yield and its indirect effect via other characters is also found negative and high. An important consideration for formulating the path diagram is that all important causal factors affecting the cane yield t/ha are included. Since cane yield is very complex character being affecting by so many characters. Under these circumstances, provision is made for a residual path which would take care of all such factors excluded. In the present study the residual effect at genotypic level was 0.0123 which suggest that there is no other traits directly or indirectly influenced the cane yield other than those character included in this study.
So, it may be pointed out that for improving cane yield, on overall basis emphasis in order of preference during selection can be laid out on CCS t/ha, stalk weight, stalk height, internodes per stalk, germination per cent at 45 DAP, shoots at 240 DAP and NMC at harvest because besides they have high direct effect, they also have strong association with cane yield. 
